Aggressive Kaposi's sarcoma and nonHodgkin's lymphoma have been well described and are causally related to human immunodeficiency virus (HIV) infection in adults. I However the role of HIV infection in causing various childhood cancers and its effect on their epidemiology have not been as well described as in adults. 2 Reports are now emerging which indicate that the epidemiology of childhood cancers is also being affected by the HIV/AIDS epidemic.24
An HIV epidemic has been prevalent in Zambia since [1983] [1984] . In order to study the effect of the HIV epidemic on the epidemiology of cancers in children, we undertook a retrospective study at the University Teaching Hospital (UTH), Lusaka, Zambia. This paper describes our experience with childhood malignancies in Zambia over the last 13 years.
Methods
Zambia is a sub-Saharan African country, with a population of 8-6 million.5 The University Teaching Hospital (UTH), situated in the capital city of Lusaka, is a national referral centre with a bed capacity of 1800 and bed occupancy of over 100%. The histopathology department of UTH receives surgical specimens from all over Zambia, with the exception of copper mines hospitals, representing about 77% of the total paediatric population of Zambia.6 All the histopathological records over the period from 1st January 1980 until 31st December 1992 were reviewed. Cases of malignancies occurring in the paediatric age range of 0 to 14 years were analysed and the sex, clinical features, and site of biopsy were noted. Duplication of results and cases with inadequate or doubtful information of age or diagnosis were excluded.
The country census figures of 1980 and 1990 and their projections were used for analysis.6 Statistical analysis was performed using the x2 test.
Results
During the stated 13 year study period 698 cases of paediatric malignancies were diagnosed at the UTH, with a crude annual incidence of 21 89 cases/million children. Table 1 shows the annual occurrence of different childhood cancers. Overall, lymphoma was the commonest reported childhood malignancy (36-95%), followed by retinoblastoma (12 46%) and Kaposi's sarcoma (12 17%) .
To study the impact of the HIV epidemic we compared the epidemiology of different childhood cancers occurring a decade apart: during the pre-HIV epidemic period of [1980] [1981] [1982] Childhood cancers in Zambia and HIVepidemic Others   1980  29  3  6  2  3  1  2  3  2  1  6  1981  32  5  4  3  3  1  0  2   --14  1982  53  16  10  1  4  5  1  1  1  1  11  1983  50  10  5  3  2  5  3  2  2  1  17  1984  56  13  8  5  3  9  6   -3  2  8  1985  53  9  10  6  2  4  5  3  1  3  10  1986  59  8  6  1  4  13  3  3  2  1  18  1987  49  6  8  3   -6  6  3  3  2  10  1988  51  10  5   --9  8  3  2  2  11  1989  66  6  13  4  4  10  12  2  2  1  13  1990  58  18  6  3  2  9  11  1  2  1  4  1991  75  13  3  5  5  9  16  3  6  1  14  1992  67  12  3  2  2  6  12  2  4  2  21  Total: 698   129  87  38  34  87  85  28  30  18  157 and after the epidemic was established (1990) (1991) (1992) . Soft tissue sarcoma 13-2 10-5 6-3 significant increase in the incidence of retinoblastoma during the post-HIV period (p=002) . Apart from this no other difference in the epidemiological features was noted. Table 3 shows the age and sex related occurrence of retinoblastoma over the period 1980-1992. The age ranged from 3 months to 10 years, with an average of 3-35 years. The male to female ratio was 1 3:1. Most of our patients were diagnosed after their first birthday. No bilateral disease was reported.
Sarcomas
In all there were 70 cases with this diagnosis. Ewing's sarcoma was diagnosed in four patients. There was a total of 14 patients with osteosarcoma with an age range of seven to 14 years (six children between five and 10 years, seven of more than 11 years, and one whose age was unknown), and the male to female ratio was 0-8.
Rhabdomyosarcoma was diagnosed in 30 patients. The incidence of this tumour appears to have increased over the decade, though the increase is not statistically significant at present. We are also recently seeing rhabdomyosarcoma originating from the vagina. Four out of 12 cases in the post-HIV epidemic period presented with vaginal rhabdomyosarcoma, whereas there were none in the pre-HIV period. The age ranged from 15 months to 14 years (with an average of 5-42 years) Sixteen children were less than 5 years old, seven between 6 and 10, and three were over 11 years. There was female predominance, with a male to female ratio of 0-625.
There were 26 other sarcomas including leiomyosarcoma and undifferentiated sarcoma, and no difference in the epidemiological features was observed between the pre-HIV and the post-HIV epidemic periods. Discussion Cancer is a rare disorder in childhood both in immunocompetent and immunodeficient children. While 13-15% of the HIV infected adults present with malignancy as their AIDS indicator disease, only 0-5-2 1% of children present with malignancy.7-9
Non-Hodgkin's lymphoma, either as a systemic disease or as a primary CNS tumour, has been the most common cancer in association with HIV/AIDS in adults as well as in children.2 9 10 Recently a 360-fold increase of nonHodgkin's lymphoma in HIV infected patients less than 19 years of age has been reported."
Non-Hodgkin's lymphoma was the commonest childhood malignancy in Zambia even in the pre-HIV era, in contrast with the neighbouring countries. As shown in table 4, the incidence of this disease appears to have been increasing gradually over the years in Zambia,3 12-14 although the increase is not at present statistically significant. In addition, there have been differences in the epidemiological features of the condition over the periods compared. Extranodal involvement has been seen more commonly than nodal in recent years and there has been an increased incidence of high grade lymphoma. There have been more females affected, and ovarian lymphoma has been seen for the first time in the recent past. The apparent absence or rarity of CNS lymphoma (or any CNS malignancy) in Zambia is obviously a reflection of the inadequate neurosurgical services in Zambia.
Our study is based on the general population rather than selected HIV infected children and we do not know the HIV status of all these patients. Hence it is unclear whether the increase in the incidence and the observed changes in the epidemiological features of nonHodgkin's lymphoma are related to the current HIV epidemic in the country.
Burkitt's's lymphoma is endemic in tropical HIV infected patients with Hodgkin's lymphoma present more commonly with systemic symptoms, and often with advanced disease and involvement of extranodal sites. Bone marrow invasion is common and so is cytopenia before treatment. Aggressive disease in the histopathological forms of mixed cellularity and nodular sclerosis types are common.2
The incidence and epidemiological features of Hodgkin's lymphoma have remained almost constant over the years in Zambia.3 13 The incidence is lower than in the neighbouring countries.'2 14 We have also noticed a marked male predominance of 8-6:1 in contrast to the findings of Kungu',12 and 54% of our patients had mixed cellularity type of Hodgkin's lymphoma. These differences seem to be due to racial/genetic rather than HIV related. However, the case of Hodgkin's lymphoma and Kaposi's sarcoma in the same lymph node mass is worth mentioning.
In our opinion the lymphomas (and other lymphadenopathic cancers) are underdiagnosed, especially with the high prevalence of HIV related tuberculosis in the country. '8 Because of several diagnostic restraints common to developing countries, most of the lymphadenopathies -are currently diagnosed and treated clinically as tuberculosis without histopathological confirmation. If all the lymphadenopathies in children were to be biopsied we might see a different epidemiological picture.
The incidence ofWilms' tumour was second to lymphoma in earlier reports from Zambia and Kenya and was first in a Tanzanian study.3 [12] [13] [14] This tumour has now been supplanted by retinoblastoma and Kaposi's sarcoma in Zambia.
Kaposi's sarcoma is presumed to be relatively rare in the paediatric HIV infected population, with 21 cases reported as the AIDS defining illness among 4249 children with AIDS registered by the Centers for Disease Control, and only one case among 1321 patients from the Italian register for HIV infection in children.8 9 This may be an underestimation of these incidences because figures probably did not consider the cases of Kaposi's sarcoma which developed after the diagnosis of HIV infection or AIDS. Despite this, it implies a high incidence of Kaposi's sarcoma in HIV infected children (757 to 4942 cases per million HIV infected children).
From an almost non-existent occurrence in the early 1980s, Kaposi's sarcoma has emerged as a significant childhood malignancy in Zambia, constituting about 20-25% of total childhood cancers in the early 1990s. The significant increase in the incidence of childhood Kaposi's sarcoma was noted since 1987. This coincides with the advent of the HIV epidemic in the population and the increased rates of paediatric HIV infection, mainly through mother to child transmission but also through blood and blood product transmission.4
A similar but more profound increase in atypical and aggressive Kaposi's sarcoma in adults has been noted in Zambia since 1983.19 In a separate study at UTH, 70% of HIV seropositivity was noted in children with Kaposi's sarcoma.4 Unlike in adults, HIV associated Kaposi's sarcomas in children do not follow a particular pattern.2 4 The incidence of retinoblastoma has increased gradually over the decade. This increase is statistically significant (p=0 02). The diagnosis of retinoblastoma was commonly made after the first year of life, mostly between 2 and 5 years of age. Although metastasis and local extension of the disease was common at the time of diagnosis, no incidence of bilateral disease was recorded. The increase in the incidence of retinoblastoma over the HIV era is difficult to relate causally to HIV or AIDS. More epidemiological studies are needed.
An increased incidence of soft tissue tumours has been observed in HIV infected children.2 20 Leiomyomas and leiomyosarcomas are reported more frequently than other types of sarcoma. Although no statistically significant change in the incidence of soft tissue sarcomas has been observed, we have noticed a threefold increase in the incidence of rhabdomyosarcoma. Vaginal rhabdomyosarcoma has also been seen since 1990; this was never seen before.
Although not significant, there also appears to have been an increase in the incidence of nasopharyngeal carcinoma over the years. The incidence of this cancer in Zambia is lower than in the neighbouring countries.12 Although the difference in the incidence of nasopharyngeal carcinoma has not been significant over the decade, in comparison to previous reports in Zambia during the period 1968-1972 there has been a substantial increase (p=004).3 13 The epidemiology of other cancers does not seem to have been grossly affected by the HIV epidemic.
Thus the HIV epidemic seems to have had an impact on the epidemiology of childhood cancers in Zambia. Over the decade under review, there has been a significant increase in the incidence of total paediatric malignancies in Zambia. This is mostly the result of a highly significant increase in the incidence of paediatric Kaposi's sarcoma (p=0000016), which is causally related to HIV infection, and to a significant increase in the incidence of retinoblastoma (p=002), which has an unknown relation to HIV infection; although not yet statistically significant, a gradual sustained increase in the incidence of nonHodgkin's lymphoma, nasopharyngeal carcinoma, and rhabdomyosarcoma have also contributed to the overall increase. There has been a significant reduction in the incidence of Burkitt's lymphoma. However, this has not been great enough to counteract the increment caused by other cancers.
Our study was based on the general population and not only on HIV infected children. A prospective in depth epidemiological study of HIV related cancers in Africa is urgently needed.
Commentary
The Pan-African paediatric oncology meeting, held in Stellenbosch University in South Africa in 1994, highlighted many problems which excellent paediatricians face throughout Africa in dealing with childhood cancer.
These diseases are becoming more of a problem as the conventional mass killers of infection and malnutrition are controlled in many of the developing countries. The consensus view expressed at this meeting, sponsored by the International Society of Paediatric Oncology, was that population based tumour registration was an important step towards understanding the extent and depth of cancer as a problem within each society. Cancer care clearly had to be weighed against all other demands on limited resources.
In many countries the huge impact of the human immunodeficiency virus has highlighted dramatic changes in malignancies, and thrown up some very interesting possible associations, not just Kaposi's sarcoma, but as in the Zambian work, a possible rise in the incidence of other tumours such as retinoblastoma and a decline in other lymphomas. This is a very important study, and the authors are to be encouraged to continue their invaluable work.
It is important, however, to express some caution in interpreting too much from cases referred to a single institution, even if it is thought that that hospital caters for a considerable proportion of the population. Only the combination of a true population based cancer and death registration scheme enables one to clearly define true incidence and prevalence patterns. Referral patterns to individual institutions may change for many social, political, and cultural reasons, as well as there being genuine increases in incidence. In their study as well, not all of the records were complete and some cases had to be rejected. Furthermore, it is not totally clear why they chose two quite short periods between 1980 and 1982 and 1990 and 1992 to compare incidence of tumour occurrences. There may be some doubt as to whether they are reporting real increases in incidence of individual tumours, or rather just a funny referral pattern during these short periods of time. This may
